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Mapping the Sea-Floor Geology Offshore of the
New York-New Jersey Metropolitan Area

Introduction

TheU.S. Geologicd Survey (USGS) is
mapping the seafloor offshore of mgjor metro-
palitan centers. The New York-New Jersey met-
ropolitan areais one of the mogt populated
coadd regionsin the United States. The New
York harbor estuary and its offshore area are used
for wagte disposd, trangportation, recreation, and
commercia and recregtiond fishing.

Interpretive maps of the sea-floor geology
provide afundamentd framework for research
and management in the coastd ocean. They
show the composition of the seebed and the
shape (topography) of the seafloor; they dso
show areas of present and past dumping of sedi-
ments and pallutants, aswell aslocationsand
impacts of other human activities. They provide
informetion on the transport of sediment and help
to define biologicd habitats All thisinformation
can be usad to devel op predictive moddsto
guide habitat and resource management, moni-
toring drategies, and other research dudies

Mapping the Sea Floor

Modern oceanographic surveys use remote-
sensng techniques (Sdescan soner (fig. 1), multi-
beam echosounding (fig. 2), and high-resolution
sasmic-reflection profiling), direct sampling, and
visud observationsto characterize the seafloor.
The surveys provide anew, highly detailed view
of the seafloor. In contrest to earlier mapsthat
were based on widdy paced data, the new digi-
td images are Smilar in detal to an aerid photo-
graph and show the changesin seebed features
over awiderange of scales Thelocationsand
effects of human activities, such asweste disposd
and battom trawling, are often dearly observed.
Sadimentary features, such asbed forms, provide
information about the trangport and fate of sedi-
ments and poallutants and about the importance of
the underlying geologic structures and the geo-
logic higtory in contralling the present digtribu-
tion of surface sediments.

Mapping the Area Offshore of New
York and New Jersey

Sidescan sonar and multibeam systems
emit pulses of sound that reflect off the sea
floor. Features of the seafloor areidentified
by the pattern and varying levels of sound
reflected (backscattered) from the seafloor.

Ship's path

N/

Figure 1. Upper: A sidescan sonar “fish” towed
behind a vessel surveys the sea floor by send-
ing sound to either side of the ship’s path.
Typical survey swaths (yellow area) are a few
hundred meters wide. Lower: The intensity and
pattern of sound reflected from the ocean floor
provide information on the composition of sedi-
ments and the topography. Strong reflections
from boulders, gravel, and the walls of trawl
grooves appear as light tones on this data
record; weak reflections from finer sediments or
shadows behind vertical features are dark. A
composite image, pieced together from multiple
survey strips, provides an image of the sea
floor similar in detail to an aerial photograph.

One of the most striking characteristics of the
backscatter maps of the New York Bight area
(fig. 3) isthe variahility in sediment character-
istics over scales of tens to hundreds of
meters. Sampling, bottom photography, and
the high-resol ution seismic observations show
that the bottom sedimentary environmentsin
this area range from outcropping rock to
muds. The maps show a complex pattern of
sediment properties that is aresult of the
underlying geology, modern processes, and
anthropogenic activities.

The surveys off the New York-New Jersey
areaare being carried out by the USGS in coop-
ertion with the U.S. Army Corps of Engineers,
TexasA&M University, the State University of
New York a Stony Brook, the University of
New Brunswick, the Canadian Hydrogrgphic
Sarvice, Wedeyan University (Connecticut),
and Coadtd Carolina University.

Figure 2. High-resolution multibeam mapping
systems use sound from arrays of 60 to more
than 150 electronically separated transducers to
measure water depth as well as sediment char-
acteristics of the sea floor. The transducers form
beams a few degrees wide that produce a foot-
print of a few square meters on the sea floor in
water depths of 50 meters. Because the system
is fixed to the ship’s hull, the data can be easily
georeferenced and surveys can be run at
speeds of 15 knots. The multibeam surveys pro-
vide a new, highly detailed view of the sea floor.
Used with the permission of the University of
New Brunswick.
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